Abstract
Introduction
The popularity of social media is increasing rapidly because it is easy in use and simple to create and share images, video even from those users who are technically unaware of social media.
There are many web platforms that are used to share non-textual content such as videos, images, animations that allow users to add comments for each item [1] . YouTube is probably the most popular of them, with millions of videos uploaded by its users and billions of comments for all of these videos.
In social media especially in YOUTUBE, detection of sentiment polarity is a very challenging task due to some limitations in current sentiment dictionaries. In present dictionaries there are no proper sentiments of terms created by community. It is clear from the studies conducted by [2, 3] that the web traffic is 20% and Internet traffic is 10% of the total YOUTUBE traffic. There are many mechanisms of YOUTUBE for the judgment of opinions and views of users on a video. These mechanisms include voting, rating, favorites, sharing. Analysis of user comments is a source through which useful data may be achieved for many applications. These applications may include comment filtering, personal recommendation and user profiling. Different techniques are adopted for sentiment analysis of user comments and for this purpose sentiment lexicon called SentiWordNet is used [4, 5] . In this paper a brief survey is performed on "sentiment analysis using YOUTUBE" in order to find the polarity of user comments.
The whole paper is organized as follows: In Section-2 Survey Framework of sentiment analysis is discussed. In section 3 Evaluation is described. Section 4 gives conclusion.
The Survey framework (Fifure 1) of our paper covers three main issues, namely, event classification, detection of sentiment polarity, and predicting YouTube comments. The detailed discussion about each component of the framework is given in the following section 
Event Classification
To categorize the events as critical, high, medium, low or noise is known as Event Classification. Events are classified as Standard or Special Events.
A technique i.e. a text processing pipeline is used to find out a collection for categories of video event automatically. For this, video titles and description are analyzed and then WordNet is applied so that category may be selected [6] .
Users can upload their own videos to YOUTUBE. There is a title and description of each video and this title and description have some information about that video. But this information provided by title and description is not sufficient to understand the video contents [5, 4, 7] . So this information is called weak label information. To make it useful information, first, structure of language used in titles and description must be clear. Secondly a method should be developed to filter categories so that relevant categories may be retained. In order to solve 
Sentiment Analysis on YouTube
these problems "text processing pipeline" is developed [8, 9] to filter category labels of video events.
Detection of Sentiment Polarity
In this section we address three main issues, namely, lexicon based sentiment analysis, negation detection and Social Media Aware Phrase Detection (SMAPD) pertaining to detect sentiment polarity in YouTube comments.
Lexicon based detection
Lexicon oriented techniques for the detection of sentiment polarity are based on different lexicons, such as, WordNet and SentiWordNet (SWN) [10, 11, 12] .
For the detection of sentiments from user comments, an existing WordNet dictionary and a specific list are used. The specific list contains terms and phrases. These terms and phrases express user opinions [1, 13] .The SentiWordNet (SWN) is a document resource which contains a list of English terms which have been attributed a score of positivity and negativity [14] .The SWN assigns polarity to each term and phrase of WordNet [12, 15] .For analyzing user sentiment in comments, SentiWordNet [6, 9, 16 ] is used.
Through sentiment analysis positive and negative opinions, emotions can be identified. User comments can be analyzed by using SWN and customized social media specific phrase list [1, 17] .
When a user enters a comment, the system detects the number of those words having sentiment. A sentiment score is calculated by the number of entries for every word present in the list. If there is a single entry of a word then that word is assigned a polarity with the highest score. If there are more than one entries of a term, the scores of each class are averaged for normalization. For example, there are four scores for a term in a sentence. To find the sentiment polarity of the entire comment, the average score of all terms in the comment is calculated and the term having highest frequency is assigned either positive or negative polarity. Table 1 shows sentiment scores for terms [1, 4, 12, 16] . 
Negation Detection
Negation is an operation used in grammar. A statement is negated by replacing it with opposite statement [18] . A negative form of statement describes the falsity of the basic statement.
Negation of Verb Phrases: Sentences can first be negated through negation of verb phrase [18] . For this negation, negative adverb not is used. For example; (i) They have books. (Positive) (ii) They do not have books (Negated). Negation of Noun Phrases: Sentences can secondly be negated through noun phrase negation [18] . Noun phrases can be negated by using the quantifying determiner no in front of the noun phrase. For example; (i) They have money. (Positive) (ii)They have no money (Negated). Negating Adjective Phrases: Adjective phrases are negated by using the negative adverb "not" in front of the adjective phrase [18] . For example (i)The book is heavy (Simple sentence) (ii) The book is not heavy(Negated). Other Quantifiers used for Negation: Sentences can also be converted into negative form by using different quantifiers, such as, no one, nobody, and none, never, nowhere, nothing, hardly, a scarcely [18] . The lexicon consisting of negation phrases having a list of high-frequency terms in a negative context is maintained and then phrase level polarity score calculation is performed in such a way that if the input is identified as positive phrase then previously determined sentiment score is recovered from negative to positive [1, 16, 19] .
Social
Media Aware Phrase Detection (SMAPD)
In Social Media Aware Phrase Detection (SMAPD) comments observed in social media interactions are scanned for terms or adjectives having no entry in the SentiWordNet set. If term or phrase is detected then it is given a polarity either positive or negative.
A list is prepared by searching Social media specific terms and phrases. This list is called "Social Media Aware Phrase List". Two different sources are used for the preparation of SMAPL (Social Media Aware Phrase List) (1) Existing data (2) Flagged comments. Those flagged comments are selected which have sentiments with high intensity. There are four major categories of comments: (1) Self-promotion: These are the comments which are used for subscription or for watching videos. (2) Propaganda: These are the comments which have strong beliefs on topics like Religion and socialism. (3) Abusive comments: These are those comments which contain extremely racist comments. (4) Miscellaneous comments: These are the comments which cannot be classified into any categories because the content of these comments looks normal.
Term sentiment identification is very difficult in a sentence. Only terms in a sentence are not sufficient for the identification of sentiment. For example, the word "pretty" having a positive sense is when paired with qualifier "not" i.e. "not pretty" the polarity of the phrase changes from positive to negative sense. In order to detect sentiments properly, it is very important to identify such contextual situation [1, 20] .
Comments in Social media are scanned to detect terms or adjectives but these comments are not present [21] in SentiWordNet set. This set can further be improved and used for comment classification. A text with four terms is scanned weather these terms are present or absent in the list of SentiWordNet set. If these terms or phrases are detected then they are assigned polarity values i.e. 0, 1 or -1.
Predicting YouTube Comments
YouTube is a website for sharing of videos. Through YOUTUBE videos can be uploaded by the users. The users can also view, and share videos .YOUTUBE uses technologies of Adobe Flash Video and HTML5 in order to display a wide variety of user-generated videos [18] . YOUTUBE includes educational, music and short clips videos. Most videos allow users to leave comments. These user comments are analyzed in order to predict polarity [19, 24, 25] . This aims at analyzing comments made on videos hosted on YouTube and predicting the ratings that users give to these comments. The ratings are basically number of people likes (positive rating) or dislikes (negative rating) [4, 23, 24] . The authors refer to comments that have positive rating as accepted comments and those having negative ratings as unaccepted comments. When ratings of comments for videos are analyzed then it can provide indicators. By using these indicators high polarity of content can be achieved [4, 19, 26] .
Using comment clustering and aggregation techniques, users of the system are provided with different views on that content. Further, different classifiers are built in order to estimate the ratings of comments. Through those classifiers comments can be structure and filtered automatically [4, 26] .
To study online radicalization among YOUTUBE users, Bermingham et al. [26] analyzed user comments and the language which the users use for comments. In order to perform a high quality sentiment analysis, different techniques are proposed based on the method they use to select comments/words or sentences fromYOUTU. 
Evaluation
Precision and Recall are usually used to measure the accuracy of a Sentiment Analysis system. Precision or positive predictive value is a part of relevant retrieved instances [18], while recall or sensitivity is the fraction of retrieved relevant instances. So precision and recall are based on two facts, namely, relevant understanding and measure [27, 28] .
For example, a video has to be analyzed containing 11 dogs and some cats. The program which is used for recognizing dogs in that video identifies only 7 dogs. If 4 dogs out of 7 identified dogs are identified correctly and remaining 3 in 7 identified dogs are actually cats, then the precision of the program is 4/7 and its recall is 4/11.
Similarly if a search engine returns 20 pages and only 10 pages out of 20 are relevant and search engine fails to return 30 additional relevant pages then its precision is 10/20 = 1/2 and its recall is 10/40 =1/4
Classification is performed using support vector machine (SVM) [29, 30, 31] . Then video comments are divided into two parts. One part is called test data, and other part as training data. Test data changes after each test. Each video is described by a vector. After test, SVM classifier is used to classify category for each test vector. Table 2 shows the detailed results for each category. 
Conclusion
Classification of general events and detection of Sentiment Polarity of user comments in YouTube is a challenging task for researchers so far. A lot of work is done in this regard but still have a long way to go to overcome this problem.
In this paper we have emphasized on following problems in order to find the polarity of comments given by the users of YOUTUBE.1) Current sentiment dictionaries having limitations.2) Informal language styles used by users, 3) Estimation of sentiments for community-created terms, 4)
To assign proper labels to events, 5) Achieve satisfactory classification performance 6) Challenges involving social media sentiment analysis. Different techniques like User Sentiment Detection, Event Classification and Predicting YOUTUBE comments used for comments polarity are also discussed.
Regarding future work, improving the social lexicon and to validate it statistically and proper event classification can help to increase the performance to predict rating of comments. Table 3 gives the comparative study of sentiment analysis on YOUTUBE. 
